Background: Thyroid surgery is one of the commonest surgeries performed by otolaryngologists. Currently, the main postoperative complications are hypocalcemia and recurrent laryngeal nerve (RLN) palsy. Extent of surgery, lack of identification of RLN/ parathyroid glands, malignancy, central compartment neck dissection, lateral neck dissection, previous surgery and size of goiter are the risk factors for complications. The objectives of this study were to determine the frequency of postoperative complications after thyroid surgery and to analyze the risk factors of complications.
Introduction
Thyroid surgery is one of the commonest surgeries performed by otolaryngologists. Currently, the main postoperative complications are vocal cord palsy due to injury to the recurrent laryngeal nerve and hypocalcemia. Postoperative death is extremely rare. 1, 2 Recurrent laryngeal nerve palsy is the most feared complication that causes dysphonia and the mechanisms of intraoperative nerve injury include division, laceration, stretching or traction, pressure, crush, electrical, heat, ligature entrapment, ischemia and nerve manipulation. The conditions that put the RLN at a higher risk All the patients were electively admitted after pre-anesthetic check-up. Detailed history was taken and thorough clinical examination was done. Vocal cord assessment was done one day pre-operatively via flexible endoscopy. Preoperatively; the thyroid function test, ultrasound of neck, fine needle aspiration cytology and serum calcium were done along with routine laboratory investigations. Depending on the need of the clinical condition, the thyroid surgery was planned. Total and near-total were referred as extended thyroidectomy whereas hemithyroidectomy and subtotal thyroidectomy were referred to as conservative thyroidectomy. 5 The procedures were done under general anesthesia.
All patients had their vocal cords checked at the time of extubation and on second postoperative day and during follow up. Flexible endoscopy was done on second postoperative day and during follow-up. All patients underwent serum calcium analysis 48 hours after surgery and on two subsequent days if they had hypocalcaemia. Postoperative vocal cord palsy was defined as the presence of immobility or decreased movement of the vocal cords. A persisting vocal cord dysfunction and clinical dysphonia after 6 months was considered permanent RLN palsy. Temporary RLN palsy was considered if there was recovery within 6 months. 5, 6 Hypocalcaemia was considered when serum calcium level was less than 8 mg/dl (normal range 9-11mg/dl) or when patient experienced clinical symptoms and signs of hypocalcaemia Permanent hypocalcaemia was considered when hypocalcaemia persisted for more than 6 months despite regular calcium and vitamin D supplements. 5, 6 Other postoperative complications including hematoma, seroma, surgical site infection, were assessed based on clinical findings. All the patients were followed up postoperatively at 4 th and 8 th week. If any complication was noticed, then the patient was followed up monthly for at least 6 months.
Data entry & analysis
Data were analyzed by SPSS-20 version and summarized using frequency distribution tables and graphical method of presentation. The association between the studied variables with the occurrence of complications was evaluated by the Chi-square test or Fisher's exact test when applicable. Results were considered statistically significant when P-value was <0.05.
Observation and results
There were total of 45 cases of thyroid surgery that met the inclusion criteria. There were 42 patients; 3 patients underwent thyroid surgery twice (completion thyroidectomy done in 3 patients). The mean age was 39.04 years (SD = 12.49) ranging from 22 to 71 years. The most common age group affected was 21 to 30 years (42%). More 38 (⋍84%) were females and 7 (16%) were males. Based on final histopathology report, thyroid surgery was performed on 28 (62.2%) benign cases and 17 (37.8%) malignant cases (Tab. 1 & 2).
Complications:
The overall postoperative complication rate was 28.9% ( Fig.1 
Discussion
Thyroid surgery is the most frequently performed operation in endocrine surgery and most patients recover fully without any adverse events. 7 Complications of thyroid surgery are uncommon but some complications like postoperative bleeding with airway compression and bilateral palsy of recurrent laryngeal nerve (RLN) can be life threatening. There has been a significant reduction in the incidence of complications and mortality in thyroid surgery since the beginning of the 20 th century, currently making thyroidectomy a safe surgical procedure.
1,2,3
In our study, 31 cases (68.9%) underwent conservative thyroid surgery (isthmusectomy, hemithyroidectomy, subtotal thyroidectomy) while 11 (24.44%) cases underwent extended thyroidectomy (total or near-total thyroidectomy) and 3 (6.67%) cases underwent repeat (completion thyroidectomy) surgery. Extended thyroidectomy is criticized because of the high complication rates while conservative thyroidectomy is criticized for the development of recurrence in different studies. 8 The incidence of postoperative complications varies in literature from 7.4% to 53% of the operations performed. 9 The overall postoperative complication rate in the present study was 28.9%.
Hypocalcemia
Hypocalcemia was the most common complication in the present study. Temporary hypocalcemia was seen in 1 (2.22%) case of lymphocytic thyroiditis and 2 (4.44%) cases of papillary carcinoma of thyroid.
Other Risk Factors:
Temporary hypocalcemia was also significantly associated with central compartment neck dissection (p= 0.039) and repeat operation (p= 0.009). Similarly, permanent hypocalcemia was significantly associated with central compartment neck dissection (p= 0.039) and non-identification of parathyroid glands during surgery (p= 0.002).
Repeat surgery had a 3 fold increased risk of postoperative hypocalcemia in a study by Erbil Y et al. 5 Neck dissection and para-tracheal dissection were the most important risk factors for the occurrence of hypocalcemia in a study by Filho and Kowalski. 6 There was no association between hypocalcemia and extent of surgery in our study.
Similar to our study, Patau F et al 9 found no significant association between complication and the extent of surgery. Contary to our study, Erbil Y et al 5 found significant association between hypocalcemia and extended thyroid surgery.
There was no significant association of hypocalcemia with gender, nodule size and lateral neck dissection in our study. Karamanakos SN et al 16 found association of hypocalcemia with female gender. In contrast to our study, Erbil Y et al 5 reported increased risk of postoperative hypocalcemia in older patients. Rios-Zambudi A et al 19 found positive association between goiter size and complications. Lateral neck dissection was associated with increased incidence of complication in study by Filho and Kowalski. 6 Ligation of the main trunk of inferior thyroid artery lateral in the neck during thyroidectomy gives good haemostasis and avoids injury to recurrent laryngeal nerves, but also it may interfere with the blood supply of parathyroids giving rise to hypoparathyroidism with subsequent hypocalcaemia. In agreement to study by Reeve T et al 20 , we also preserve the main trunk and ligate and divide individual branches of inferior thyroid artery close to thyroid capsule. reported predictive factors for nerve palsy as extended thyroid surgery (p= 0.025), absence of neck dissection (p= 0.001), patient age> 50 years (p= 0.025) and repeat thyroid surgery (p= 0.001).
Other complications:
Other complications were poor scar in 1 (2.2%) and chyle leak in 1 (2.2%) case.
None of the cases developed hemorrhage, wound infection, seroma, hematoma and airway obstruction.
Limitations
The limitation of our study was small sample size. Hospital's volume of operations and the surgeon's experience have been reported in different studies as risk factors of complication of thyroid surgery. 7, 27 However, these factors couldn't be assessed in our study, as all the [25] [26] [27] [28] [29] [30] [31] [32] [33] patients were operated in the same center and by the surgeons of similar experience.
Conclusion
There has been a significant reduction in the incidence of complications and mortality in thyroid surgery as a result of improved surgical technique.
Nevertheless, this study showed that the hypocalcemia was the most common complication followed by recurrent laryngeal nerve palsy. The risk factors that had significant effect on incidence of complications were malignancy and central compartment neck dissection.
